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A B ST R AC T 
 
 
Klebsiella pneumoniae has emerged as the predominant pathogenic 
agent of liver abscess in Asia, and the incidence is increasing worldwide. 
Hypervirulent strains are associated with septic metastatic dissemination 
in the eyes, lungs, and central nervous system, causing severe morbidity. 
We present the case of a 54year old man, with no previous comorbidities, 
admitted in emergency for the blind red painful eye. Further 
investigation documented septic endophthalmitis with transscleral 
extension and orbital cellulitis. Thoraco-abdominal computed 
tomography evidenced a hepatic abscess as the locus of the primary 
infection. Intravenous antibiotherapy with cefuroxime, followed by 
meropenem and vancomycin were efficient for managing the hepatic 
abscess. However, as the eyeball was perforated at the admission, 
evisceration was performed. The vitreous sample revealed Klebsiella 
pneumoniae, with a positive string test as the etiologic agent. The 
diagnostic and therapeutic management required a permanent 
collaboration between an ophthalmologist, infectious diseases specialist, 
surgeon, and radiologist.   
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Liver abscess is a relatively infrequent clinical entity 
which may be caused by a wide variety of bacteria, fungi 
and parasites. The reported annual incidence varies 
between 3-4 cases per 100,000 in the Europe United States, 
up to 17.6 per 100,000 in Taiwan [1].  
Classically, most of the abscess liver encountered in 
clinical practice are plurimicrobial, being in 50-70% of 
cases a complication of septic process located at the biliary 
ducts, portal system or less frequently, hematogenic 
dissemination via hepatic artery [2,3]. Less frequently, 
there are cases of liver abscesses after duodeno-pancreatic 
surgery, which involve operative times in the main bile 
duct, post-alcoholization of primary or metastatic liver 
tumors, by superinfection of pre-existing liver cysts or as a 
postoperative complication of segmental liver transplants 
[3,4]. 
Clinical and epidemiological studies evidenced that 
Klebsiella pneumonia has emerged as the predominant 
pathogen of pyogenic liver abscesses, surpassing 
Escherichia coli, with the prevalence growing from 30% in 
the 1980s to more than 80% in the 1990s in Taiwan (30), 
and accounting for 63.9% of cases of pyogenic liver 
abscesses in China according to Qian et al, in a 21 years 
study period, during 1994-2005 [5]. There are increasing 
evidences of the worldwide dissemination of the 
hypervirulent strains of Klebsiella pneumoniae which 
cause community acquired cryptogenic liver abscess, with 
possible secondary hematogenous disseminations in eyes, 
lungs and central nervous system, requiring a 
multidisciplinary approach. 




We report the case of a 54 years old man, with no 
previously known chronic comorbidities and no recent 
history of ocular trauma, who presented in Emergency at 
the Ophthalmology ward with decreased vision, and severe 
ocular pain, photophobia and tearing in his right eye, with 
progressive onset during the last 10 days.  The patient was 
consulted on ambulatory basis and diagnosed with acute 
uveitis. As he initially refused hospitalization, he was 
prescribed topic mydriatics, antibiotics (tobramycin), 
corticosteroid and non-corticosteroid anti-inflammatory 
eyedrops. As the symptoms were getting worse under local 
treatment, he presented in emergency for further 
investigation and therapy. 
Physical exam at admission revealed subfebrility 
(37.8⁰C), loss of appetite, nausea and a ponderal loss of 7 
kg during the last 2 weeks 
Ophthalmological exam showed a red painful eye, with 
a visual acuity of no light perception. The ocular tonus was 
increased at digital evaluation. The biomicroscopic 
examination evidenced chemosis, periorbital cellulitis, 
intense corneal edema, hypopyon, circumferential irido-
lenticular synechiae and a dense fibrinous exudate in the 
pupillary area and limited painful ocular motility.  The 
opacification of the lens and edema of the cornea impended 
the direct examination of the posterior segment. The left 
eye was of normal clinical appearance. After being tested 
for COVID-19, the patient was admitted in the 
Ophthalmology department with a presumed diagnosis of 
endophthalmitis of the right eye, following the strict 
protocol for COVID-19 preventing of intrahospital 
dissemination [6-8]. 
Imagistic evaluation was further performed to evaluate 
the extension of the inflammatory process at the level of 
the posterior segment of the right eye. 
 
Figure 1. Ultrabiomicroscopy: circumferentially 
posterior synechiae and ciliary body thickening. 
Ultrabiomicroscopy (UBM) confirmed posterior irido-
lenticular synechiae on 360⁰ and thickening of the ciliary 
body (Figure 1). Ocular ultrasound exam revealed total 
retinal detachment, multiple fine vitreous echoes 
suggestive for vitritis, homogeneous thickening of the 
choroid and a 3mm diameter hyperechogenic mass 
invading sclera (Figure 2). A differential diagnosis 
between an extrascleral extension of an endophthalmitis 
and a possible intraocular tumor with scleral penetration 
was considered.  
 
Figure 2. Ocular ultrasonography (mode A/B): total 
retinal detachment, retinal and choroidal 
thickening; multiple densities in the vitreous body 
suggestive for vitritis; in the superior sector, a 
hypodense mass with loss of scleral echo and 
deformed ocular contour. 
Magnetic resonance imaging (MRI) exam showed 
deformed right eyeball of reduced volume, with irregulated 
contour at the level of the medial convexity, at which level 
the scleral contour appeared interrupted, with underlying 
thickened choroid and vitreous body prolapse. Posterior lens 
luxation and increased hematogenous density of vitreous 
body were evidenced. Moderate inflammation of the 
preseptal and postseptal soft tissue was noticed (Figure 3). 
 
Figure 3. MRI exam: Right eye endophthalmitis 
with scleral abscess and perforation; increased 
density of vitreous body, deformed eye contour, 
with 2 area of scleral perforation in the superior and 
internal part; exophthalmia with inflammatory 
changes of the periorbital soft tissue. 
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Based on the clinical and imagistic examination, the 
diagnosis of endogenous endophthalmitis, with scleral 
perforation and subconjunctival abscess was established.  
Thoraco-abdominal computer tomography was 
performed to identify the focus of the primary infection, in 
a patient with no other organ specific symptomatology. A 
multiloculated, non-homogenous hepatic abscess located 
in the right lobe, segment VIII, of 50/32/57 mm diameter, 
surrounded by a hypodense area. The paraclinical data 
confirmed the general inflammatory syndrome, with and 
ESR (12 mm/h), leukocytosis 15.7/30*3/microL with 
neutrophilia 84.2%, and showed mild increase of hepatic 
enzymes: AST (85UI/L), GGT (113 UI/l). Blood culture 
were obtained, but could not identify any pathogenic agent. 
IG ELISA for Echinococcosis was negative. Infectious 
disease and general surgery evaluation recommended 
empiric general antibiotherapy was initiated with 
intravenous Ceftriaxone 1 g/day, switched after 5 days to 
meropenem 1g at 8 hours and Vancomycin 1 g at 12 hours 
for, for 14 day. Progressive remission of the hepatic liver 
abscess was observed on serial computer tomography 
(Figure 4). 
 
Figure 4. Serial CT exam: diminished size of the 
right lobe hepatic abscess: a) after intravenous 
therapy; b) at admission. 
Local ophthalmic therapy was started with mydriatics 
(cyclopentolate, phenylephrine, tropicamide), antibiotics 
(ceftriaxone, ciprofloxacin, vancomycin) and 
dexamethasone. However, due to delayed presentation, 
with perforated eyeball at the admission, evisceration was 
performed. During surgery, vitreous samples were taken 
and send to bacteriology examination. Klebsiella 
pneumoniae, with positive string test, of >5mm, and “wild-
type” antibiotic resistance, sensitive to cephalosporins, 
carbapenems, amikacin and fluoroquinolones was 
identified as the etiologic agent. 
The patient was discharged after 20 days of 
hospitalization, with the indication to continue the topical 
ocular treatment with ciprofloxacin and general antibiotic 
therapy with levofloxacin 500 mg/day and cefuroxime 
500mg twice per day for 14 days. Follow-up at 14 days and 
1 months showed a favorable evolution, with total 
remission of the hepatic abscess and no local or systemic 
recurrences. 
Discussions 
Klebsiella pneumoniae is a Gram-negative 
microorganism, which has attracted special attention due 
to lung, urinary and bloodstream infections, acquired both 
intra-community and hospital acquired. Therapeutic 
management is threatened by the complex mechanisms of 
multidrug resistance, mainly due to extended spectrum 
beta-lactamases (ESBL), AmpC beta lactamases or 
carbapenamases [9], of the strains encountered in hospital 
environment. The increasing incidence of metastatic 
infection by K. pneumoniae in the East Asia in the recent 
decade may be explained by the emergence of 
hypervirulent strains of Klebsiella. Presentation signs of 
Klebiella pneumoniae liver abscess are generally non-
specific, with nausea, vomiting, right upper quadrant 
tenderness and fever. A differential diagnosis should take 
into account acute biliary pathology, echinococcosis, 
hepatocarcinoma, infectious and toxic hepatitis, especially 
in cases with occupational increased risk [10-12]. 
“Invasive Klebsiella pneumoniae liver abscess 
syndrome” is encountered in 5-16% cases of Klebsiella 
pneumoniae liver abscess (KPLA) [13-15], but it is 
estimated to be up to 45% in infections with hypervirulent 
serotypes of KP [16]. Endophthalmitis is the most 
common (as many as 60% of cases) and serious septic 
lesion of this syndrome, followed by lung septic nodules 
(40%), meningitis (25%), and less frequently, necrotizing 
fasciitis, prostatic abscess, skin or osteoarticular nodules 
[17-20]. Presence of metastatic infection is associated 
17% mortality and serious morbidity, mainly due to 
vision loss and permanent neurologic sequelae [21]. It is 
associated microbiologically with the presence of 
hypervirulent strain, K1 and less frequent K2, and 
clinically with diabetes and impaired glucose 
metabolism. Chronic hyperglycemia leads to the 
maintenance of low-level chronic inflammation, and 
defective phagocytosis, increased retinal-blood barrier 
and delayed healing [21]. Gut dysbiosis in diabetes may 
also favor the pathogenic agent translocation at the level 
of the intestinal wall [22.23]. 
The KPLA is a well define pathological entity, 
characterized by the fact that is community acquired, lack 
of associated hepato-biliary disease, with an increased 
potential of metastatic spread, varying between 11-45% in 
clinical studies [24-26]. Clinical signs are fever, nausea, 
vomiting, right upper quadrant pain and occasionally 
jaundice imposing differential diagnosis with acute 
cholecystitis [27]. 
Klebsiella pneumoniae liver abscess and endophthalmitis 
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The KPLA are frequent multilobulated, with solid 
appearance due to high viscosity of the pus, and often 
bigger than 5 cm in diameter. Specific characteristics of the 
KPLA are related with increase chance of metastatic 
dissemination of the infection: abscess of more than 5 cm 
in diameter, right lobe location, especially upper segments 
(VII and VIII), and the thrombosis of the suprahepatic vein, 
favoring the systemic spread via inferior vena cava [28-
30]. 
Management of the KPLA is based on intravenous 
antibiotics with 3rd generation cephalosporins and/or 
carbapenems, followed by long term oral fluoroquinolones 
to prevent recurrences. Long term supportive antioxidant 
treatment may be helpful to prevent chronic inflammation 
and fibrosis [28,29]. In non-responders, percutaneous 
drainage may be performed, under CT or ultrasound 
guidance. However, surgeons have to take into account the 
high viscosity of the pus and the possibility of 
multiloculated lesions. Upper locations are considered a 
contraindication for percutaneous drainage due to the 
increased risk of accidentally pneumoperitoneum. In case 
of imminence of perforation, surgical drainage, under 
general anesthesia should be performed, but taking into 
account the anesthetic-surgical risk in sepsis, especially in 
elderly patients, with multiple comorbidities [31-33]. 
Mortality is relatively low, of 5-6%, similar to the one 
of non-KPLA [14], due to the “wild type” antibiotic 
resistance encountered in most cases. Death may appear 
due to spontaneous abscess rupture, septic shock, 
intravascular disseminated coagulation or septic 
dissemination in vital organs [34-38].  
The endophthalmitis-liver abscess association was first 
described in 1986 in Taiwan, the etiologic agent 
encountered being Klebsiella pneumoniae [39]. In the 
following decades, the case reports on this unusual 
encounter became more and more frequent and further 
clinical studies developed in the next decades evidenced a 
growing incidence of this infectious pathology. 
Endogenous endophthalmitis is generally uncommon, but 
is the most frequent serious septic complication of KPLA 
and the outcome is usually extremely severe [40]. Early 
diagnosis, before vision loss and intensive intravitreal 
antibiotic injections could preserve some vision in affected 
eyes [28-30].  
Highlights 
✓ Hypervirulent Klebsiella pneumoniae may cause 
cryptogenic hepatic abscess in previously healthy 
adults, with metastatic septic determinations, such as 
endophthalmitis. 
✓ Ophthalmic signs may precede hepatic ones and 
searching for the foculs of the iniatial infection may be 
challenging. 
✓ The therapeutic management is based on necessary 
interdisciplinary collaboration between several 
specialists such as ophthalmologist, infectious 
diseases specialist, surgeon and radiologist. 
Conclusions 
The particularity of the case was the fact that ocular 
symptoms preceded the hepatic ones, which was one of the 
causes of delayed diagnosis. The ophthalmic signs brought 
the patient to the emergency department and prevent other 
life-threatening complications, such as central nervous 
system dissemination and meningitis. The diagnostic and 
therapeutic management required a permanent 
collaboration between ophthalmologist, infectious diseases 
specialist, surgeon and radiologist. The case proves the 
community presence and dissemination of the 
hypervirulent Klebsiella pneumoniae strains in our country 
and the devastating potential of this pathogenic agent even 
in previously healthy adults. 
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